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1 1 

2 ] 

0. 01-0. 5 v vm<DfflttM%m'?ftfr}lZ>Z.t>kS$mt-f2>, m^m K 

m$.n 3 ] 

*Wfii:tLt 10-5 0%<7)ttrit^it*^^^#^tt^il#^^*<7>^*7S 
1 * it it 2 H|B*^jjSfc3l©3l#<^»aS^o 

5 ] 

[»**6] 

M:Ii?tfe7X^^t^f>^ 4 0 p g/c e 1 1 J^±-C&&> »3frg 1 
[**«7] 

M^iKS-grfcT^^V^J^ 7 0 0 pg/cel 1 J£l±-e&&, ifif^6 
[W*£ 8 ] 

i l 7 m>-f i «KflE«^>«a*ft»= «t T&hfitzmu<onfafrbT7> 

[M^^ 9 ] 

rx?**ry?-y&&mn&, mmmr^9^^-y^y, r teBfiWt*;*- 

[0 0 0 1 ] 

[£2ltJt<af(Iffl43*] 

#3M£H±, ^§1^^ haj»*^ • ~f)V\£T n (Haematococcus pluv 
i a 1 i s) ^Bgflif i> t< tt3feMtt*fT*>*v»-ci«-r*it«:#at'r*, ->*hfciT 

* 9 y f- y **» § *fc3l#w»jS*fe^ * =t tf&SMM* t>Tx9*y-y?- yjSLxrr 

x9*vy^y*&#T&mn*nww:fc-t2>j3mzM-rz>o 

[0 0 0 2] 
[*£*##] 

T*9**)-y?-y\t, wmm<n%t*?W, m<oto, *y * 94 <D%.$L%k\ mmm~%fr#> 

StlTV>& (#^3 1 6 3 1 2 7f ) o 4fc, «*^n D n<7)*# LTt>a^*ffl<k^tL 
[0 0 0 3] 

StSI^V ha-;A^ • -/JV^TV Xi*fflMl*ite0>S:<VTX9*4)-y?-y&Wffi'r2>Z. tfr 



i ( 

(3) JP 2004-129504 A 2004.4.30 

^Vxv*A<QWmmm&K£&TX?*ir>?->£.m&^mtt2tlT\,*Z> (Na 
tuRose Technical Bulletin #78, Cyanotech 
Corporation (2000); Food Style 2 1, 5(12 
) I 2 5 - 3 5 (2 0 0 1) ) oliA7f37*^-y;nf7'j7#fat, •?■ 

<d~7-( yy-j ? )v Kit %mmmt h^stiitw £>ti& 0 $&mm. (v e g 

etative cell) tli, 2 *V>&^&ftt2>Wm<OMmBiffi,-?& *) > l?9?-> 

tk<DMm,Q&*&'Oo %.mmm,<?)Tx?3rir>?'>&mi± 1 opg/ce 1 lfiEt^ ( 

J. Ferment. Bioeng. 74117-20 ( 1 9 9 2 ) ) 0 ZrtlK 
MLT, =y7, h (cyst, &}%a planospore, akinete) £ fi. 

h (brown-red i mm ature cyst) t BfiftlTV^o 
^F(?)7^^^yf^i|±3 0 pg/cellg| (Biotechnol. 
Lett. 19(6)1507-509 (1997)) "e&& 0 Jg*^#£^X_&.l 

m^tmtL, J: ? h lilftJUV^ h (red mature cyst) 

tf*iTV>* 0 j^v^* h £ LTI16 13pg/cel 1 (Bio 

technol. Lett. 16 (2) 1133-138 ( 1 9 9 4) ) 4 <DM& 
iciti«*i, 20 

[0 0 0 4] 

— ttfc^SUiSfr^JftKJ: 9^*^- TO^fctf fttfitJt^T;* * > 
f->M*«fr*^*^i:#x.'e>*LTg!fe (Jfe4dX^|g, 71 (4) 12 3 3 - 2 3 7 
( 1 9 9 3) ) o Z<Dtzsb, A7ha?n • k7n^*CJ:47^^*f> 

7T^^^^>^^<^X^jg^^fc^TV^ (Food Style 21, 5( 
12) 125-35 (2 0 0 1 ) ) o t h&to%i*Wm L/c^^#{±, 3fcBR«t«5fc 

&*J£*gitfl£ffl^&£ iCiot, Il^/JV) ?-<£>l§£-li^p H^asSrM^«,^f % # 
»*^»«*^i"4Clt»*«toT»SI5**l»C»*J&«4$*LT^4 (Appl. Mi 
crobiol. Biotechnol. 51:431-438 (1 9 9 9) ) , 

i mj^±o^»jk^»S5 p HKjfim-eii&v^tf), ^y ^u^^tf/py ?--cfliv*k 
n, . y ^<7>^W*JSSJR* s ^«BJ3&T?(i 2 o ciMfe, 

f±3 orm^tffii/^iO, ±Ri^Srf0fflL7tBW#-C(i. *»*^<0tt*fc LTJfrSflK 
'RKi^BT^.-e^^o 40 
[0 0 0 5] 

ff**3tLTV^ 0 Mx.J*, *MIW££i^£>& y 7^ (J. A 
ppl. Phycol. 5:593-604 (1993)) ^XT'J 7 hS!3fcy T 
^^-(J. Ferment. Bioeng. 82:113-118 (1996 
) ) ^fc^fflV^cWM^Jiti/^o 
[0 0 0 6] 



(4) 
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[0 0 0 7] 

If S flZ> £ fc^jlfcnS frit (J. Ferment. Bioeng. 74:17-2 
0 (1 9 9 2) ) o 2hK, ig$ki&%km*Mtb2>ZkK£-oX, Uf^r^K^T 
^f^M"e^iHiai?W: (Biotechnol. Lett. 19 (6) 
: 5 0 7 - 5 0 9 (1 9 9 7)), LH, Bffl'r^^"C#'btL^> T 7, ^ ^--V y -f- y Wk& 
imm)gmi~}k'<X#1f;K<&< , $n|x.lf, K o b a y a s h i (Biotech 
nol. Lett. 19 (6) 1507-509 (1997)) Xit, Vgjfttgmx 

ti-fl: < . ^- *U~ St L T >- J* h "C f ± ift <^ T * ^ ^ > ^ ^ £$9jg&f*H;i ^iff i~ & £ i tf s $n 
£>*L-CV>& (SfiSft^i, 46 (14) 12073-2077 (2 0 0 1) ) » 

7i:426-428 (1993) ) ? tix & *) . mxnmmm^xmm-ri> 0 m 
&sbxi>igmm^tc <oT7,?*^y?-ym&_m^« z.<DY$m*m&-rz>tztb^ Kob 

ayashife (Biotechnol. Lett. 1 9 (6) :5 0 7-5 0 9 ( 

1997) ) a, mmi&mx^x hm^<DU^^, ^m^±\f^c\kKx^xsim 

xisxhft-t2>z.kK&$)Ltzo l^l, mmxM&Ztitzy-x h itrx? **ry?-y& 

*&3 Opg/cel 1 ki&^o 
[0 0 0 8] 

mffiigmi-i&Txr^y^yotkmte, mm?vxixy%& (Chiorococc 

urn) K£2>tkM&U J a (Appl. Microbiol. Biotechnol. 
55:537-540 (2001)) ZHX^& 0 Z<r>m^Xlt, mffiXfr^fflttm. 

o . 3 3 v v m&ftrx, &wt, ~m§kJ $~y3s£. zf&WtfkTkmvmm* <£ 

h VxtfXVfT y J F&f&*m?&-t2>Zk\ l Z'D^X&'<htiX^2> 0 
[0 0 0 9 ] 

S#6!iA7f3-7*^ • 7*;vtfT';*£ 2|£|3gr (M^is «£ £Wg^) 
, f(DlS@ (ftig*) ^^T-if*f &2f?££*g- (#fr^3 1 6 3 1 2 7^) LT^ 

^mm^T^^tn^^x^^^o 

[0 0 10] 

^ ( 1 R$>tz*) 1 EIcD#!|^-eMM) -e (J . Ferment. Bioeng. 74 
: H- 2 0 (199 2)). **«flfigFfli*Mv>*c: £ ciot^^ MfcTi 

& c\ ktmWmm (igSH^iiDTig-ffi) X (Biotechnol. Lett. 1 
9 (6) : 5 0 7 - 5 0 9 (1997)) EE*' tR^S tlX Hi & 0(7), £ *L £> ii^tlfc 

Kobayashi?) (Biotechnol. Lett. 1 9 (6) : 5 0 7 -5 
0 9 ( 1 9 9 7)) ttBg£rC->* J*J&JftfcJ5fc5&Lfc'i>«>S> % Mi7^^^f> 
f-y&mfrZ 0 pg/cel UfiK 
[0011] 

[#^*m 1 ] 

#ffffl3 1 6 3 1 2 7f 

1 ] 

Food Style 2 1 , 5 ( 1 2) : 2 5 - 3 5 (2001) 

mm^sm 2 ] 



( 
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NatuRose Technical Bulletin #78, Cyanote 
ch Corporation (2000) 
3] 

J. Ferment. Bioeng. 74:17-20 (1992) 
4] 

Biotechnol. Lett. 16 (2) 1133-138 (1994) 

Appl. Microbiol. Biotechnol. 51:431-438 
(1 9 9 9) 

6] 

J. Appl. Phycol. 5:593-604 (1993) 

J. Ferment. Bioeng. 82:113-118 (1996) 

Biotechnol. Lett. 1 9 (6) : 5 0 7 - 5 0 9 (1997) 

imzwicm 9 ] 

SSS^fK**, 46 (14) : 2 0 7 3-2 0 7 7 (2001) 

Wtf i o] 

£.%0X¥, 71:426-428 (1993) 
1 1] 

Appl. Microbiol. Biotechnol. 55:537-540 
(2 0 0 1 ) 
[0 0 12] 

[0 0 13] 
[0014] 

* <7>#l£] 

il^l: LJ§t^ft^ i tl: J: o T 6 0 0 pg/cel 1 fcjgx.&J^&l 1 

•or* **-9->f^ (Biotechnol. Lett. 16 (2) : 

133-138 ( 1 9 9 4) ) 0 fit, *5IW^e>tt. Mtflf&fc*! I, Ft^f 

[0 0 15] 
[0 0 16] 
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a&3g. WittfAv^^^ • ^;vt*7 "J ^ J: o lis 7^ ^ ^ t (3 

, 3' -^tFn^-j?, /?-#n-r>-4, 4' -v*>) fi, Mmmk^XTfrW. 

Tfr, T*?*^y^vmfoWLV3-^7-fr-tfmJ^Z> . Ferment. Bi 
oeng. 71:335-339 (1991) ; Phytochemistry 
20:2561-2564 ( 1 9 8 1) ) o *ISfii:*V>"C, 9 **rVf~V t fi. 

[0 0 17] 
[0018] 

«£tf, Haematococcus pulvialis ASTB B 
S2, CALU 9, CALU 3 3 3, CAUP G 1 0 0 2, CCAO, 
IBASU 38, IPPAS H-23, MUR 0 1, 0 2, 6 2, 6 3 
6 4 , 6 5, 6 6, 6 7, 6 8, 6 9 , 7 1, 7 2, 7 5, 7 6 
77, NIES 144, NIVA CHL9, SMBA (" W o r 

Id Catalogue of Algae" p. 132-133, Japan 
Scientific Societies Press (1 9 8 9) ) o Ha ema 
tococcus lacustri sc/)4 , Kfi'w • ~/)V\£T 'JXt |Wj — <r> 

&<D&& ^ 9 <?)fc<0£ LTATC C 3 0 4 0 2, SAG 34-la 

lb, lc, Id, le, If, In, lk, 11, lm, In 
UTEX 16^*4 ("World Catalogue of Algae" 
p. 132 — 133, Japan Scientific Societies Pr 
ess (1 9 8 9) ) , 
[0 0 19] 

Ha7 ha?^ • "7>tTT T J (vegetative cell) li, 

*>&xmmtei&ik*&jkLx, m&m&z^njr&mK, «w«i*tL7^^^ 

•9">"^^^flie*^:*tc:-g-^rL#S->X h (cyst, SB* ; aplanospo 
re, akinete) f M L, §t^f ^tx. Iff 1^)7^ ^ ^ t ^ f ^ ^ St L 
^ ^WLWi^^yf^h^M^-y^y^t^Vct^ (J. Ferment. Bioeng 
84 (1) :94-97 ( 1 9 9 7) ) „ Z.<D&1 fc„ fifcH'W F37*X • 

tf r y * <o 9 >r 7 -9- -f 9 %> k a^mmm, l > a&t*H4& t > tiii 

[0 0 2 0] 

^?ba^^ • 7*>wtrT , J^<^Bff9rig?*tt. JslTw*#-Cff * ^ o St 

-r*3fe#ritfe!»"^**fc*, n&»ftf*g?*$**fcie>nii. ^*^K:^*u#a^3(faE* 

&M&mk LT+^4*Sr-^tfigf«l*fflV4i (&«p:^®, 7 1 (4) : 2 3 3 -2 
3 7 ( 1 9 9 3) ) o MlIiLT, 00*. I*, £ *LT^iR«, tf;H£V& 



( ( 

(7) JP 2004-129504 A 2004.4.30 

, TC AlWjg#«W$fcf (Wl 1 - 5 6 3 4 6) «N UK 

«*.«T^ a^lfc, 7v;vf, W^Wt^ (#^3 16 

3 12 7#) ^*So ^fRSEfc LTti, itLibtrtL^fflv^ i fc^ii^ £r£ L < fi 
S^mS:«ffl-r^ (J. Ferment. Bioeng. 74(1): 17-20 
( 1 9 9 2) ) o £*lk#Ufcffi[fc;&ll;tT, '&%frh%\htlT\t*2> <fc 9 K> T^^9^r>. 

fi2 4im±^jglc:SaJ.^^*^#fe^:7t:^>o s fflv^*LS (#SH& 3 1 6 3 1 2 7f 

■k3.n, JttIB*S», mm.Ty^-v&, g^r^*-^, il7>*--)A, t>^e 
-7, UK, €m*V^A$- i®i7t(i2TO±^iSM^=b-^7t^ 

&Sk4*y (Fe ! + ) ££D4&««aS*H, 0 2 iif^iDLTK^M'^^ 
x.iitmi 71 (4) 1233-237 (1 9 9 3) ) 0 

[0 0 2 1 ] 

•C|B*i-*a^C* «£ ^iajft^ffr^BtSfJg**, 5 - 1 2 H Mfi 1 ? £ t K X V) , ^Xht7 

x?**ry^y*mffi $ -&fc#it3l<*>3l#*#* - 1 § * 0 1 «fc * 

iff**ffl&*> 1~4HW^1 5-25 *C> $f £ L < fi 2 0 TStfrftTN Bfgf^o^ 
[0 0 2 2] 
[0 0 2 3] 

]jff ffi 

US « L * 75 s t> ff 9 * ^ - * T * :/jfc ± <0 # e Pir £ * I* T £ o 
[0 0 2 4] 

JKli, 1 5-2 513, $fi L< fi2 OtM^So >"Cfi, 2 5 - 3 5 

jffii<ii3 o , cttm-e^)^>o 

[0 0 2 5] 

SSth^A 1. 2g/L, L-T*^93r> 0. 4g/L < M"7n->")A^ 
i0&m 0. 2 g/L> $fctim*& 0. 0 1 g/L, Mfc* J*-ft%\® 

iv>o Jgtttsatfcm, i§*ajs^2 o*c-r?Hfrit* (iisi) ^n&rr&o htj#*-c 

fiSfc*#BIJ3&i: LTit5B$-£, 4 H W<7>ig#£fr & ? o #cv»TN MCl5DTi^tI^ 

, ^gpgomig* (*2Si) oJ&i&^ea-r-feo mig*ogiSfcwu 



I 
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[0 0 2 6] 
[0 0 2 7 ] 

t^^tlli: LT#f;i^ MfoU^Vi tis* f^tf fc^Ti^^ jj? 

[0 0 2 8] 

<^ S $?£L<U fflmto. 0 1 v vmfili-ca^t*©* 1 * jf J Lv»*«, ift^a* 
h^-fc^SSJii^t i4»A©M«tKatr*Liar, 0. 0 1 v vmJSLkl v vm£lT, S 

<fc L< ti 0 . lwmM±0. 5 v vmMTtl^ti it^?f,CJ: 
LV> 0 ^*fiIi:ov^|i, 2 5~3 5WaLTiO, U$ L < 14 3 0 tJimT*** 
[0 0 2 9] 

l>o *^rt^fl!tLTIi, ^lx.l«x^^ 2g/L,ft«tF'J9A 2. 5g/ 
U L-T^'yr/ 0. 4 g/L, mk-WZisy&^&m® 0. 2g/L,«ic$ 
fc-b*ft4& 0. Olg/L, ttft*JP^A2*fiIft 0. 0 2g/LH44J{|f 
ifc£fflv>£ £ fc^Tl, *g**fc}6J:ft*?- h <; «>A 3. 7 g/L (i£it&^*: »9z&Jg 

tL-r) zmm-rzzktfxs&o *t&mik^ ^m^m^i o%KWM-rz>mtg 

[0 0 3 0] 

mm*fLZ>TX?*4}->*><Dmft, 4 0 p g/c e l l J!2UiTNfc !K h*K!4 6 1 
3pg/cel U^i©IS)i«it (Biotechnol. Lett. 16 
(2) : 1 3 3 - 1 3 8 (1994)) 3 *LTV>i £ fc 6 0 0 pg/cel IS 

[0 0 3 1] 
[0 0 3 2] 
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[0 0 3 3] 

A. aMfcjfrjl/^A, 7^>»th'J9A, * hi?" if atai&jfflfcL 
, *»HJ:4*tt, J: $ £> fctijfrt ^oaEftKO^ffi^-ftf 

[0 0 3 4] 

X9*^y<f-yMhnv^XTfr, mmmTX9**yy*>*<£tt (J. Fermen 
t. Bioeng. 711335-339 (1991); Phytochemi 
stry 20:2561-2564 ( 1 9 8 1 ) ) 0 £ fc, TX 9 > * y 

t> "C § & o 
[0 0 3 5] 

[0 0 3 6] 

«^ h3f*^.^l?7n (Haematococcus pluvial is 
) N I E S - 1 4 4 *fflv^ e I^it tt, SSi^f^ 2 g/L. BfeBH- t» 
^ 1.2 g/L. L-T^/f^^r^ 0. 4 g/L, ifrffcv 3/ -7 A T^ftfc 
0.2 g/L. flS&0— Sfc-bTMBfcO. 0 1 g/L. &~7km%3 0 

0 2 g/L, pH6. 8<0*&fi£<7>igifc£ffl^*:o 
[0 0 3 7] 

fti^t LTIt 3£*igtflfll 0 0mL£2 0 OmL^ Ty^aCfSL, 4 
Si£*£2 0tt^ofc 0 *V»T*, *J$*li, S*3§M1 0 0mL£2 0 0 mL§^ 
7 7^3CifiU %<DMi%mm*10% (v/v) S«L. fij|3 0tt*^^ 

Tf±. 1-1) S^B^TSl^ 1-2) WBr-CM, <OW-2*#T"C79^aJff*Lfc 
o^#l-l) <7)ii^i{i> Mffitfcv; a:^at.-:/£:7 9^3{;:flx*)ttt7\ f-^^T^ 
^>^Mo*v^|fcB^R:*^*}&tp^te-Cffv^ a^illlmL/mi n (=ffl*til*C 
*0. 0 1 v vm) -Cff*ofc Q 



( 
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[0 0 3 8] 

8 0 nnu 750nm) £it!l5e LT # n x -/ -f K*gf*$J&fc ("A P r a c 
tical Handbook of Sea Water Analysis" p. 
185-206, Fisheries Research Board of Cna 
nada ( 1 9 6 8) ) . ha?*^^ Mfflfl&^K^iftS fi2> * n 7^ k<o 
& iTIi 7* ***r itS-W^^iH^ (J. Ferment. 

Bioeng. 7 1 (5) : 3 3 5-3 3 9 (1 9 9 1) ) , #^*Ofy>f 

[0 0 3 9] 

atofltefcj: «9H#S:iaJ|£L, T-tr h VftfffiK <fc oTT****f ^f-^-^Ig 
SSrEIJKLTto 

#fcftfcr;***-9->?^*a?HU ^Mi^ft^i), i-i) 
5. 12 mg/L, 1-2) 19 mg/L^o^o UlifiKMLTIi, 1-1 

) » XV 1-2) ffi«ISIIISPtJ:oTffltBL^o 
[0 0 4 0] 

ft**^3*tTV>*Bgiffjg#-pHt, amj&MSfcJ? T^^^Hf>^^^»^v^^3 0 p g 
/cell HJK (Biotechnol. Lett. 19 (6) 1507-509 
( 1 9 9 7) ) X-&Z<DKttL, **»«©*ffl- 1) Tli. 9 1 p g/c e 1 1 H 

[0 0 4 1] 



10 



20 



[0 0 4 2] 





Cng/L) 


igmmm^x: o nuns 
mm 

(cells/mL) 


(pg/cell) 


1-1) 

(IfifBlf/ilMO.OlYvii) 


5. 12 


S. Gxio< 


91 


1-2) 


19.0 


1.7X10 5 


112 



30 



40 



[0 0 4 3] 
[0 0 4 4] 

/L, ftitf'J^A 2. 5 g/L, L-7^'7^ 0. 4 g / L ^ it-ft^ so 
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^SA^**!* o. 2 g / l , mwim-m-i:*®®) o. 01 g /L. awt** 

Io2^¥? (f*I# 7c nu S?21cm) CWLfc, WM^M^ H2CS 

fli mL/min < = ffl^a^*0. 16wm) "r*Jfri&**H*&Lfco *8*4HH 
K»»J>y?rA3. 7g/L * ftftfc LT) *«JHU SBWO^if 

[0 0 4 5] 

Jg*<&»*, i 2 H/^fT^ ^ t > f - >IJ|^# P> ti^ 0 2-1) , 2- 

2) ©W*ffT^hfbLfc£fc**»|cj:»jflfcBLfc. ^t©f, J: 9 *ft 

*-9->*>«*WgLfc*t*, *#2-l) Hli3mg©, 2 - 2 ) *fc|±5mir 

£TLC& (0. 2mmIi"J*Wl/-h % T -b h > : n -^*9" > = 3 

: 7, *<fe*jKy h*B«-Cfl£B, Rfffi: 7X ? **)-y r>mH}WLiS^X-r )l< 0 9 
3> 7X^t>f >8Mt/x^riV 0. 6 9. j^StMT^^^^-^f-^ o 4 

■c* *j > 3fc v> t/i?* ^ r * * * -9- * * >- lBJK*y x * & J cf atNia r***-9->f-> 

[0 0 4 6] 

0. Olvvm) t**i^ft2-l) (ffi^ii^fi ; 0 
16vvm) <V&$t£V)^ «t»jSv»r^^*-9->^^»J9F* s il 
G>*t*ti#:fc>;a>ofc 0 $ g>£*£fftffl4)*#2 - 1) £*#2-2) OJfc«,J: *K MJg 

»V>T***^>*>*jg##k*Lfc*fe#2-2) <7>#jo*, &#2-l) 

[0 0 4 7] 



10 



20 



30 











>^>^» 


2-1) 

(tt^r/iiao. lfivvm) 


imimmmmm 


6. 24 mg/L 


1.3X10 5 cells/mL 


48 pg/cell 


2-2) 

OSfjff/iS^iO. 16vvm) 




11.0 mg/L 


2.0X10* cclIs/mL 


55 pg/ccll 



40 



[0 0 4 8] 



( ( 
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[0 0 4 9] 

(f*l#3cm. ^20cm) fc»KU tt0$ltiK*£* 3 3 
^?K*0 5 0%t*ffi^-f-StSr^#^{'-^itti||#:S»#^^®L. -£#3-2) fcitf 
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9.36 mg/L 


6X10 4 cells/mL 


156 pg/cell 
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22.7 mg/L 


4X10 5 cells/mL 


57 pg/cell 
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Q&rfx/mm. 5wm) 




26.8 mg/L 


4X10 S cells/mL 


67 pg/cell 
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